Scenarios of past, present and intermediate future climates for Sondu River basin were analysed in this study to evaluate the potential changes in hydrologically relevant rainfall statistics that are likely to be observed by the middle of this century as a result of climate change. These climate scenarios were developed by applying dynamical downscaling of the relatively course resolution climate scenarios simulated by the fourth generation coupled Ocean-Atmosphere European Community Hamburg Model (ECHAM4) using the Providing Regional Climates for Impacts Studies (PRECIS) modelling system. The regional climate scenarios, which were available at a daily time-step and a spatial grid resolution of 0.5˚ over the Eastern Africa region, were matched to the Sondu river basin in the western region of Kenya. The possible hydrological impacts of climate change were assessed by applying the scenarios in a daily time-step hydrological model. The analysis of hydrologically relevant rainfall statistics focussed on determining changes in rainfall patterns and the likely hydrological implications to the basin. The results indicated that more rainfall is projected for the region in the immediate and intermediate future in form of increased seasonal rainfall during the December-JanuaryFebruary (DJF), March-April-May (MAM) and September-October-November (SON) seasons resulting from increased number of days of rainfall and higher probabilities of a wet day following a dry day in a month. Based on these scenarios, the combination of the wetter antecedent conditions and the more rain days in a month will result in more surface runoff being generated which will not only have implications on the water balance but also the water quality in the basin.
Introduction
Freshwater is becoming increasingly limited due to the ever-increasing demand resulting from the rapid population growth, unsustainable use, and increasing incidences of pollution due to emissions from anthropogenic activities. Climate change, which is characterised by rises in surface temperatures and changes in precipitation patterns among others, has exacerbated the problem as it has direct impacts on water supply, human health and loss of biodiversity (IPCC, 2007) . Most studies have concluded that besides being the most vulnerable, Africa is the continent that is least equipped to handle the impacts of climate change (Lubini and Adamowsky, 2013) .
Majority of Africa's population depend on natural resources which to a large extent depend on the availability and supply of fresh water resources.
The importance of water in agriculture, domestic use, power generation and industry calls for effective and sustainable water resources management. To achieve this, it is important to evaluate changes in the hydrological and rainfall regimes through changes in annual means and variances of rainfall scenarios, and the distribution of daily rainfall amounts at the watershed level.
The goal of this study was to examine and evaluate past, present and future changes in hydrologically relevant rainfall statistics over the Sondu River basin using observed and simulated rainfall data.
Simulated rainfall data were derived from the fourth generation coupled Ocean-Atmosphere European Community Hamburg Model (ECHAM4) using the Providing Regional Climates for Impacts Studies (PRECIS) regional climate modelling system.
Materials and Methods

The study area -Sondu River Basin
Sondu River basin (Figure 1 ) was selected for this study in view of its economic, social, and environmental importance in the western part of Kenya. Rainfall in the basin depicts a trimodal pattern with the main rainfall season coming in the months of March-April-May (MAM) followed by June-July-August (JJA), and the short rains in September-October-November (SON).
The mean monthly rainfall ranges from about 60 mm in January to about 284 mm in May while the mean annual rainfall exceeds 1500 mm, the threshold values for a tropical wet type of climate (Ahrens, 2009 ).
The dominant land use activities in the basin include agriculture and forestry accounting for about 64%
and 27% respectively of the total basin area. Hydrologically relevant rainfall statistics that include; Mean annual rainfall, coefficient of variation of annual rainfall, average number of rainfall days in a month, probability of a wet day following a dry day and the probability of a wet day following a wet day in a month, were assessed at the watershed scale since the possible hydrological impacts of climate change are normally assessed using watershed scale hydrological models. In order to represent the regional climate scenarios at the watershed scale, three 0.5˚ grid squares that cover most of the Sondu river basin were used to extract time series of daily rainfall using the coordinates of at least one existing rain gauge within the grid square.
Rwigi et al.
J. Meteorol. Relat. Sci. Figure 2 shows the changes in mean monthly rainfall totals over Sondu basin from the baseline rainfall climatology, averaged over three 30-year periods: 1961-1990 (1970s), 1971-2000 (1980s), and 1981-2010 (1990s) 
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Results and Discussion
Observed Rainfall Characteristics
PRECIS Model Validation and Baseline
Rainfall
Using model-simulated and the corresponding observed monthly rainfall totals at Kericho, Keresoi, and Sotik stations, validation parameters (Table 1) were obtained through regression analysis. These parameters were used to validate PRECIS modelprojected rainfall. Correlation coefficients between observed and simulated rainfall, which range between 0.75 and 0.93, were tested for significance using student t-statistic at level of significance and confirmed to be significant. The percentage variability in the simulated mean monthly rainfall that could be explained by the corresponding observed rainfall was 86% ( Figure 5 ).
Based on these results it was concluded that the model could be used to project monthly rainfall climatology of the basin. 
Projected Changes in Rainfall Statistics
Characterizing Basin Hydrology Table 3 
Conclusions
The analysis of rainfall changes has shown that there is a general tendency towards more rainfall in the Sondu basin and the neighbouring regions as we move from the baseline period towards future climate periods. More rainfall is projected for the area Tables   Table 2: Predicted and observed mean monthly rainfall and model performance in calibration and validation periods 
